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[0 0 4 1 ] 

•SfcK, 0 1 5&#HSL-C, XfWRtt3M£3 7 0fltJ££fft^1-&o Ell 5ii, 
XfWKtt¥IS:3 7 UXfptl 1 0 ^^^#tt7t:^^^i-^®fM|llT^^o 3£ 

3 1 & X XfJLft® Wtt^& 3 7 1*1 l± % K n - /s- 3 7 b nffi Kf£lt <b 

titv^o $ fz, 3 1 0^tz(±, ft^y'J > /3 7 c (El 1 #j¥S) rt ? 
K»t<b*LTV>£ 0 Kn-/s-3 7 bii^A- v ? v V >V3 7 c IzX^xmSbZti 
X^m-t^> 0 4: is, Kn-/s-3 7 b W\ HtB#. tfWi:^±a3 1 ie^H 

v'J yV3 7 c KfliEEStl* ^T^ot^ J:v* 0 
[0 0 4 2] 

ttt>*LTV^ 0 XM/1 Ott, WttUtt3 7 aiZtffrh-cmfcZtiX^Zo TO 
M3 7 aCfit-^WW^titv^o If|2»£MHB3 7 dO-r-^SS 
MM3 7 aO-r-^^SP^A^tL, KW3 7 a**Kn-;<-3 7 
b{:«tot3tfii^3 7 d K3l§&£*i£o fit, Kn-/<- 3 7 b 05 1 
oi^iao«t3 7 a**X^S3iSP3 7 dfc?&#H5££*L& 0 
[0 0 4 3] 

mi6(i, xfpTO^^^^ff^^^-fBit^^o zvfmxte, ±«3 

1 co^feSIB H^-^ -7 ^ 3 2 fbti-Cv^o JLfm 1 0 J±#tt8B*t3 3 (MH 

fciL) <D%ffimK®fc2tlX&n, Z<DW.ttBtt3 3«||^ft -y ? 3 20 
*E#mi3 «t Ltv^o £ I-CI±, -f- * 3 2 is «fc OTfcffrSB** 3 3 tf s XfP 

[0 0 4 4] 

.1<7)J:^ Xfp«tt¥l£fi, X$43 10*Mft±tf>flf;frfflK, ±#3 l^«b 
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[0 0 4 5] 

1 1 mwz&fTttfczin-x^ho ?.tih<Dti£timi l^ii^ii, xfp 

[0 0 4 6] 

@5i±, x^t/i o<DU£timi i<Dmx^m7rsirmx^i,o xm^i on 

^OXfPtJ 1 0 1 0 c (7)0 t) HBf^(^— fcrnrnxmu *r 

X&ho W&>*4 h7 7(i> ia^OJ:-9tc, X^co^E^Mfc^'L^ LT\ X 
[0 0 4 7] 

X£c<Dm.m "f'tMOfii i: , fig EI 4>^M^ hXMcJJ^c t ■CWSft £ fo^XM 
739£<OM®¥&r biz* QJLMrOmmmMW&t&Zti.&o XM<Vlfem*<bM<DiZ. 
XfP»l 0<7)4>>L«tl 0 c fcS!®*'fcMfcOMtf>fliJ§a i:iot^$n 

c 0 ij ogMEjEKi (CttHJISilRi) , XA^^IUillii^ iraftttaot^ 
L^t, x^^^sl^^Mofia^^itofSim^is^-r^-^^-e^ 

*Ui\ S^(7)f^<7)feDn?#<7)^nX^tf -9 i^'tiio 
[0 0 4 8] 

HI 6 (i. tt^inXXflMS** n:i4fe D*L*OiDXRSSr^i"lll"C*4o IH 6 
fc#JSKLt\ ^m^^M*^^^ LfcX*Ofig|l|«f&fcfc'<7>J: 9 K Lxzmt 
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ZfrZmtfrZo WmJWatil 2 (i> 3a^£W7 lK:**LTSSlllUlll7 3 £tH> 
7i ? -e§-5>o 30^^#7 1(±, Xft^l OWatX, Ztt^f6](;#»joT 

[0 0 4 9] 
[0 0 5 0] 

M®m7 3 Ocf>^II.R«WW^P tMQOX, ZttMHSfcP (xp 
, zp) , Q (xq, zq) P 4>M«ffil±$&j£ P ^*5tt & Bttfil 

Xft n z\ t bzx t) y xim 1 0 izffifc&VWiai tfipoflnXfcfr "? - ^ § & 

o 

[0 0 5 1 ] 

HRHCflDlfcff-SKIi, XfptU 0£Xff«ft#lx3 7KS5e-t*o Xf^» 

3 1PJJ «J JB * toaJ^ftSr*- * O £ HfJti" & 7tr*t> K „ ^y?r>a#- 
K9 0a (ttiZJO j&Wtfcft-C^&o ±$S3 1 cott^fpltu^T^®^ 

Xft2»#fH^3 7«rffiffli-*OJ±, fleiI3J!»£7 2 ^^rr/a**- K9 0 
a*$tf=Fi£-f2><DZWf2>tztt>X$>Z> 0 £fz^ X{« 1 0O3W#ft3 7 
i:R*ttt03i*B»±, 'L^-^3 4 0^«i3 5 3 6CJ:oti 

j$S*itv»S 0 ^*#aB3 6(4, X^l 0O«f*?Ll 2CMLtIffil 0* 
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[0 0 5 2] 

XMttLX, i~f®&XM;X$>2>^> JPfciStfU XfMfc 1 0 <7>C8ilI] 
mmWht. X* t o^0't , ^M^ft>>L^<!:i-^^[l]iiS!)^|s)W LXfx oTteCti 
[0 0 5 3] 

hi 7 1±, x^tf i o ^atta-ia ttim&z}-<vutiL<Dmxfcm%7Firmx$>z>o 

to Eft«M^o8BftoiraX«\ i> K< ;k fcjR/*>f M:i-6 *» £ tut^nxo 
mzfs n Z-t-hmt Lv\ i£ll]3WT§? 7 2 <7)I^fH4 3 Kl*l^(jnXffi/M b 
7 9<7)y-;Vv-Y>^^*g«ijX*x^S8T*X*xmLT^-f-^)o fit 
, ^HlJI^7 2*0 7^f 7 2 btvTtfiffi:^^*, fi|[II3J%£7 2 
Ol*8f»4 3 KgfcLfcflgflllXffi^'f h 7 9 tc J: 1 0co^^?Ll 

* y 9 zmm-t %> 1 1 & ^ ^030^^7 2*9 ojt^0£-£^stcu 
xf^!» 1 0 ^mu^mmmxm^n^x i, 

[0 0 5 4] 

^039^^7 2 £^7 2 aT?^Lfctt1IKSI&3-e\ ^030%^ 7 2 
<D—Jf<7)WmizmfcLtz'H h7 6i:i *9X{« 1 OO^^tfL 1 2 ^®^<7>M 

o fe®3}&i37 2 *®7omm'?7fz"t-tiLmz&wiz^ mmjj^-^7 2 

[0 0 5 5] 

Xfta»l 0 0»«POSIfiiJ>fi:±tf UnX, *ffe?Ll 2 Ofi|fiiJtt±»f JDX^ti 

, tei^^omflnxm, *fct±, uctim<D^±±ifmxmzn^xi> itc 
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[0 0 5 6] 

<D mx £ ft n z t tfX § & o S , XfNt/ 1 0 iztt-t z> fc C o jpx £ it T« 
<, toDti?#cotjpxcoif)^^xf^ l oo'ftiico^ficotjnx^iiMLT^f 

T*§& 0 -mcJ:«K Xf»o^nXf^^^iliilc[S]±$-ti:^«l < h^'e§^o -ft 
[0 0 5 7] 

0 8 tibial 0(i, h 7 7 HJ:-6fci:*L* Oft±lftjpXOl£ L 

*Mf*5 0 X^l 0K(i.x> ;HcJ:oTBEt;fei:tLjtc7)^nX75 ? |it 

3*vcv**o -e-o^nx^^feDtLftiiitL-c, x^.-?***^^ h 7 7<d 
m**^TO^itin$-^-cttxifjpx^ft^o H8(±, x^&sswxfi^ 

[0 0 5 8] 

SillI3J!»fc 7 2 Oiiltt 7 3 0 ib , X^HiFSB 4 3 <7)^*»itffi i X<D 

ffiHiTW-^ i t/7^TV^ 0 i {±, ^03Utl^7 2-T^t>*.1t^SPXX^ 

XX{«$cl *MW^ZNCmWl*<D ffifcmi&iZ&feZtiX^&o XJL 

mmu4 3<7>m%&mmfrbs nM^jj^c^tx^mmitw-^hXT^^tix^ 

[0 0 5 9] 

§0, iirO^stiftii oo^HMii 0 c t©E«-e** 0 gggtg 0 

(±, Xfffil «9 ^>0f5efi^:# < <t n \zmit tiX^2> 0 Slit r 0 (i 

, X^<7)XI^^^^|lI^Mt<7)SgSlT^»9, X*<7)303fe5fe^^S < RSfico^- 

s-ejb*. maiati, nmsi o«t«i o c tx^osiia^Mfcowo 
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[0 0 6 0] 

gggtg 0 tSEBitr Oti, — ^<bHfc****:i6t)tL4o Eie 0(i, flgEINl 7 3 <7) 

e0=i+h-r0 
[0 0 6 1 ] 

C1£T\ a = r 0 + g 0-e£>&^<b> ±5£li#3Stf>J: -? Kfc#lt£o "f=S:*>*> 
, Sggte 0 £SBBtg 0 

e0=i+h+g0-a 
[0 0 6 2] 

IJLcoJJeIU^MO (XII, Z1I) l±, (a, zm) T*4tt4o ft* 
ill 0 c^XmWM^OiiLWC^n, ±«3 1 K*JLT^£7 7fr ? gftftTV>< 

2nnj£#* + x;#ifiK +zijfi] (mi#H.s) tui/^^-c, ^*u;s-^v>rtft 

[0 0 6 3] 

S^[l]3a^^7 2<DS£II]«!7 3 i±, f£gP 0t?^$*i4H6,^^iQ0"e^$ 

tai (f^ttiSii 0 c tw&-t &w.m t^ft-r^js^- ntu »£Q 0 

Hi3it^>X*<7)f^libtM«ti:<ofti-^Jt*^ 2 tn e ^P0O (XII 
, Zl&RQ * UpO, zpO) fcU (XII, ZISI) * (xq 

0, zqO) tt^o &?.SP 0 fcifc.&Q 0O#M*ffi{±^K£oT3fca&<b*L* 

O 

[0 0 6 4] 

xp0 = a + e0 •cos(H) 
z p 0 = z m — e 0 • sin( 6 1 ) 
xq0=a+e0 - cos (02) 

mfl# 2003-3070753 



#12002-2 8 1383 



^-v: 21/ 



z q 0 = z m+ e 0 • sin( 0 2 ) 
[0 0 6 5] 

% ^l^gggf e 0 & R3DL (- <D»£-(±R#tHs] 0 <*>R3R) £JS < «t d £ 
[0 0 6 6] 

TitCJ:^ X*£>3J3c7& s Xfi^ 1 OOteCft^i^o/ciiimT ? <o-e&& 

o 

[0 0 6 7] 

XMVZWcfcmtXftVsi OO^ftll 0 c tcoj^Mlg 1 £!H8 K£&t&EB8t 
g 0 «t 0 fcifc^S-fr-Cn&o i"5rt>*>, SEBtg 1 \±XYf® 1 0 O^IIJ: «9 &/h£ 
<%2>£7izMtftiX^2>o X^O^J^**** < R3ttW#S r 

1 (±H18l3£tt&#Sr 0 «t «9 < i^EItt 7 3^^>L^ ? m< R»>¥ 

ge 1 fiH8 K^t^Se 0 i 0 *>/h£ < HI9^<b, Sggte 1 fi&sST? 

el=i+h-rl 
[0 0 6 8] 

m®jj®i3 7 2<Dmmmi 3 »±, amp 1 T^$tn>^i^fitQ 1 -c^s 
ti%>&& txFWBLmwiZft 7 xiizmnzti&o Mm?)M&7 2<ommm7 30 
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\<d (xii, zmm z (x p i, z p i) u io (xmm, zi 

£ (x q 1 , z q 1 ) tirZ> 0 $&,SP 1 fcft^.Q 1 OfcffiSMSll&sSK X o 

[0 0 6 9] 

xpl = a + el • cos( # 1 ) 
zpl = zm— el • sin( 0 1 ) 
xql = a + el-cos(02) 
z q 1 = z m + e 1 • sin( # 2) 
[0 0 7 0] 

dcoJ^tc, IA<£>2J5Bfc» ? fiB < R3ft<0¥& r 1 (ifciiEigl) 
^^^7 1<7)SIIII«17 3 04 3 ^«<^^RM^^^'btL^ 0 39^^ 
#7 1 <Dmmm 3 <0^L^\ #&,£P l tfc&Q l ^I-Sfge l onaMftHO: 

^7 2<Dmmm7 3®t)v>Bmm®&W)*, nme 1 ^jsi-sjuafta?*^^! 

fee 2izttfoir2>M®ftmi'C'ff J )o 2 biz, Ztibvmmt&ftLfr'zmML 

ife^i 0 £4»'L>iWi*t 1 0 ciu^ K@<g$*&c*iiiii*EMfc£fH ^tc «t 

mT.Zfto<DX$>2> 0 
[0 0 7 1] 

Ell Ofli, XMc^teCtiMftlzZ biztyioikts-fzi&iz, fcfc&SSLfc 
&&^<DXM<D3}9c9cMtJ:ftVB 1 0 <D*<k®m 1 0 c t <7)®e.m g 2 9 IZ& 
&t&SM£g 1 X *) 4^$*Tv>i, ^co<h§ic(i. Ilo^)^WI< 
co^lr 2 (i|H9 K*5»t*¥@r lJ:0k*£<&"K ^0^7 3©f'M< 
RSfllO^Se 2 l±H9 KfcttS^ge 1 <t 0 MmS < 45 c HI 1 0^<b, SMI e 
2 ti^:^:"e^*«btL^o 
e2=i+h-r2 
[0 0 7 2] 

W)tl^7 2 <7)J^HIft 7 3 fi, figP 2 -e^$tL^^*^^figQ 2 "C^S 
^*»^.t-eR3ltaiftSrfT^ J:-9tciW#|$*L&o S£[H2J^ 7 2 OfiilUift 7 3 0 
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h 0 #?*p 2<d (xmm, zmm * (x p 2, ZP 2) a> (x 

MH, ZII) £ (xq2, zq2) tt^ c 2 t^.Q 2 OMIffi 

[0 0 7 3] 

xp2=a+e2 • cos( 6 1) 
z p 2 = z m — e 2 - sin (0 1) 
xq2=a+e2 - cos (02) 
z q 2 = z m+ e 2 • sin( 6 2 ) 
[0 0 7 4] 

:oJ;9i:, JLM,<nji%%t^m<V]W^r 2 (SfctejEfltg 2) ^<b, 
3UtJi^M*7 1 605^0^7 3 04^L^ffi <^^n»i^^i6^ti^o 2J^t^ 
it 7 1 O^lltt 7 3 O^W, #5<5P 2 <h|?-*Q 2 £il&4M5e 2 <7)R?J[I1»± 

me 2 tzni&ir&mmnmtx'ftoo s&k, ^tihnmmtmiLfr^mwL 

Iffll 0 0 c@lHw@te$-£*Ctt@lESIi&£fr-9 -<hicj; 

, X*tf>3J3fc**Xf12» l 0 ofc C^^r&o^aift^rtfv^ fc CtiB<oik±W 

[0 0 7 5] 

j£Lb, ms^m i o ^Lfe«t d x^o*»i:tL»rt^o«H2t*«rg:»w 
-r&o &w&mziotfhj)<%>ji3*W7 i<Dmmm7 3©wffi<w»u, 

i£L7t^-eoX*0^5fcafea8tX^l 0<7>*M>*&#ll 0 c tosi^t)** 
[0 0 7 6] 

Ell 1 14, *tt*L*Oft±tfJnX^llS:^-f 7n-«^^- bT*So Cl<7>7 
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^SeHtiu Fwmm<7>i&& i p tft&Qnmmzp Up, zp ) 

Q (xq, zq) t^Ltv^o t£m t P<L»M<D&W:*!$ ^i"^> tztb<7)r 

[0 0 7 7] 

£-f\ ^iHMl 0 1 Kfci/»t\ 3U^*f£7 1C0X, ZfllOflitlfl&fi 1 v^jgfSg 

v>o f0i o 3T\ ^(Uttliiii^ge tnme l, e 2frhJ}m&*fai 

1 O^m^ 7 3^)^«<^IR?Jl»«P ( X p, zp) £^,£Q (x 

q, zq) cox, zmmm*tm-fz>o 

[0 0 7 8] 

-e-lt, ^)iiiio4t\ mmjj^7 2commm7 3M^)coBmmm^m^^ 

fifix p \z&W}~tZ>o 
[0 0 7 9] 

P ^ e, fc£ Q t e <7> RSflLh £ £ -£ & Rll Wlfrffc-C & & 0 B Nifty 

cxmfczn&o 1^1105^ x, zmmm. Bmmm&xzfcmmmii 
mmmitx& o , znb<v&m<vmm&m7Lfr^mmLxftfcti2> 0 -r%t>t> 
, ^tthco^-m^xcomi^mm^m^L, ^o, [wjB#^i^T-r^ <t ^ 
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[0 0 8 0] 

fit, ^JllMl 0 6 tCioV^T, 30tfi^#7 1 <9X, Z «<0?|flJiP ttft^WmiL 
m^mZ^&o >k^, 0 7T\ 3U^[II^Sr ^ft*l-#tltUlJiiL7t:^ 

¥m-mmLT^%litltf^mi 0 8Hittr 0 fffil 0 8T**i, 30^0^1 r 
^PJfSlA r fitt^}JD£-ti:&o Lt, 1 0 2 tcjpl , 1 0 2 MTOf 

[0 0 8 1 ] 

@12(i, feft/M h 7 7^m^^mxhh 0 Ell 2 (a) t±«^/N*>f h 
7 1 (DlEmmxh^) , 01 2 (b) liSifc^ b 7 7<0lIi]®EI-e&& o 

7 7 1 (D^mwimmmx-h&o f-^7 7t x^o^^^t^^ltie 

[0 0 8 2] 

f'^7 7t O^0giJM(7)^^\ SpXi-^> ?tO|lfMff^ <h & £ o L/c^ot, 
HI 2 ( c ) C^-T «fc Ti:, f';7'7 7t ^^BlJM^^flJJ^lA^^ «fc ^ fcJ&R 
fc-f-fitf, ^oWBUH^fctfrUfcEll 2 (d) l<Z7f;-fJ:7%mmftm<7>te£n 

[0 0 8 3] 

mi 3(i> m<ofm(ommj}^ 7 2 c«^^tn^^ 0 5^n]3g^^7 

2 cii, mi ^^L7t:^[l]JJ!|^^7 2 tittH-&t, h 7 7^@5e&«jlc 
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KflgII|3J&6 7 2 c CJfrl9ttlt<bftT^& 0 m l 3 (a) "Cli, gE&XJLx&co 
[0 0 8 4J • 

^ ZX\ tf>4M>*llftT a t > :>f h 7 7 <7)4>4>flill&T b <h 

;l/7 8 ^OimlB#Ki5tt affile -f h 7 7 <hXfPtWT^£lftlt-t %>fz*b~Qh%> 
o fc£*i$fctf>3EJjDl{±^ (HI 3 (a) K^I-J^K, Hrifff)Ci> K ^ ;v 7 

[0 0 8 5] 

fei:*L*oft±tfiJDXIi, Hi 3 (b) C^tJ;^:, X*^j»SP^<b^> K 
8£HXWU r^~XM:8 O^if Lt»M h 7 7HJ:oTtfdo 
^ -X*8 0 (i, Xjy^§r>£!f v\ X*^^(7)rtg^3-K 0 < T^WJWJ 

[0 0 8 6] 

0 1 4 (i, mX^-i h<VJJU^mcO^&t^%&m^fo£tim%l)\}XirZ>^ 
im^T^-rmxhho £-f\ 014 (a) C^tJ:^:, ftD*i?#l l (D-^jcDM 
Hi 3 fc&fl^W h 7 7-etjpXi--?>o dftti, 0 8^£>0 1 0-ei^B^LfcJ: 9 K 
«*fc/*>f h 7 7 Zffijzfim.MmZ-*tZ> t£i> i:lf^| l 0 £0t5e£J£!III£$-£-C 

t, 014 (b) C^tJ:^:, feCtutl lOUfc^ffliJMl 4 h 7 

[0 0 8 7] 

v^o 1 , 0 2 0ffi«:ff>t-i:(:45o ifc(±, Xfptn 0 O 

IIH£OH!&fc«fc&TfcJ££1* £>-£T& <fcv> 0 014 (a) > 1114 (b) Ktf 
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[0 0 8 8] 

^fi^inx^ii^LTtf d it^ti, x^oinx^5|5*^:«uioi±$**i 

[0 0 8 9] 

*%w&. &±iztmLfz£^) Kfl&ssn-cnao-c, ^i^w^ 

[0 0 9 0] 
[0 0 9 1 ] 

L-ctf ? - 1 k «t •) > jiftmizm&tefmofo cum nto-zzm^izft z\t& 
asmt^ho uctim^mzmLxi,, ^m^M^m^m^mx^n^ 
zttf-?&&o zbiz, fcCixm<vi)nxKmkLxxftw<Di&<nmz<Dmj:i>m 
mLxft o ifc^i, i:i^<DMj:Mm*Mzizm±2*t2>z\ttfx£2> 0 

[HI] 

Bill, ^Woa^XXf^SM^^fl^JsESr^i-BI-ejb^o 
[H2] 

HI 2 (i, X^±tt^X^^ti^0teX^*^3t L^t»t^«:^i-t£^Wf®liI 
[03] 
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03(2, x^m^xMmmu^m$^xMrimmL^\m^7r^)t±mmm^ 

[04] 

04 (2, m^rnxx^mm- £ ^rmxi- &tectiBfm<D-M*7f^m^& 

o 

[05] 

0 5(2, fe£nm<7)1]UXJi&$:7f;1rmT$>2>o 

[0 6] 

m 6 (2, fi^pxx^«t; =t ^>fe i:n?f coflpx^s^^-riii-e^^o 

[07] 

m 7 (2, iifflnwtiia mv<nu&<nmx\m^7F'rm~(:hz>o 

[08] 

0 8(2, & i; tu# (D\±x if mx <7) ^jiii £ 0 -e & & o 

[09] 
[01 0] 

iioi±, & cftm<vj±xifMx<D^}mz7f;-?m^$>& 0 
[011] 

01 1(2, ^'i:tL?tOftXtfi)PXco^)ii^^i--7n-^^- h-C&£o 
[012] 

01 2(2, w^-r h«^^tat*^o 

[0 13] 

01 3(2, ^of^coiE[pi3Otf^<7)f#^:^^1-0'e*^o 

[014] 

01 4(2, mt'U v <Dj)um%tm% zmm^tectimzijuxir &^%7jk 

[015] 

0i 5(2, ximm^m^ximz^tttftzmm*7Fi-fc±mmmr*$>2> 
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[Ell 6] 

1 -I^DlIftli 

2 -^y K 

6 —3 7^ 

1 O-IfPKl 

l l — & 

1 2-**?L 
13, 14 — ffiiJH 

2 1 —^#£#4 KW-;u 
2 2 (9 fc D 

2 3— L4¥T§r#ifc^e-? 

2 4 — Z##^ Kl/-;i/ 

3 1 -±« 

3 2-^-Y y ? 
3 3 -J&ftffl5# 
3 4 -<k*¥£ 
3 5—L>#ift 

3 6 

4 0-X*±# 
4 

4 >-^3B 
4 6-fa&Wm 
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